Brain: The syndrome wvhich I have called exophthalmic ophthalmoplegia is characterized by exophthalmos, external ophthalmoplegia, chemosis, swelling of the evelids, and, in severe cases, papilloedema. The puzzling feature in its xtiologv is that suLch a clinical picture mav be associated with (l) thyrotoxicosis, (2) myxocedema, or (3) a normal state of thyroid function. Two conflicting solutions of this problem have been proposed bv British workers. Mulvany (1944) believes that there are really two forms of exophthalmos which he calls thvrotoxic and thyrotropic exophthalmos. In his viev not only is their mode of production different, but the accompanying ophthalmoplegia is of different origin in the two forms. He attributes thvrotoxic exophthalmos to contraction of the orbital smooth muscles secondary to svmpathicotonia, and the ophthalmoplegia to a thvrotoxic mvasthenia, while he ascribes thyrotropic ophthalmoplegia to a mnopathic condition of the ocular muscles, swvelling of which causes the exophthalmos.
Proceedinags oJ the Royal bSociety of Mledicite S DISCUSSION ON EXOPHTHALMOS AND ENDOCRINE DISTURBANCE Dr. W. Russell Brain: The syndrome wvhich I have called exophthalmic ophthalmoplegia is characterized by exophthalmos, external ophthalmoplegia, chemosis, swelling of the evelids, and, in severe cases, papilloedema. The puzzling feature in its xtiologv is that suLch a clinical picture mav be associated with (l) thyrotoxicosis, (2) myxocedema, or (3) a normal state of thyroid function. Two conflicting solutions of this problem have been proposed bv British workers. Mulvany (1944) believes that there are really two forms of exophthalmos which he calls thvrotoxic and thyrotropic exophthalmos. In his viev not only is their mode of production different, but the accompanying ophthalmoplegia is of different origin in the two forms. He attributes thvrotoxic exophthalmos to contraction of the orbital smooth muscles secondary to svmpathicotonia, and the ophthalmoplegia to a thvrotoxic mvasthenia, while he ascribes thyrotropic ophthalmoplegia to a mnopathic condition of the ocular muscles, swvelling of which causes the exophthalmos. Rundle and Pochin (1944) on the other hand maintain that exophthalmos in Grav,es' disease is dute to an inicrease in bulk of the retro-ocular tissues. Thev claim to have shown that this increase is due to fat and is greatest in the eye muscles, in which the average fat content wvas doubled in a series of 17 thyrotoxic cases. Further RuLndle and Wilson (1944b) state that bulging of the evelids associated with severc excphthalmos is not due to oedema of the palpebral tissues, but to protrusion of the orbital fat increased in bulk. The same authors (I 944a) have carefully measured the ocuLlar movements in cases of thvrotoxicosis and in patients with post-thvroidectomv exophthalmos. In the former group weakness of ocular movement is both less frequent and less severe than in the latter, buit they believe it. differs only in severity and not in kind. Thev note that in thvrotoxicosis ophthalmoplegia may sometimes occur without exophthalmos and they seem to attribute it to, or at any rate correlate it with, the increased fat conte'nt of the ocuLlar muscles. They believe, then, that there is no difference in kind between the two forms, merelv noting that there is an inverse relationshi) between thyrotoxicosis and ophthalmoplegia in Graves' disease. They propose to distinguish two forms of Graves' disease, an ophthalmic form without thyrotoxicosis, and a thvrotoxic form.
Clearly this view is unsatisfactorv, for if the ophthalmoplegia is due to increased fat caused by the thyrotoxicosis, what can be the cause of it in the non-thyrotoxic cases? Either in both groups there is some common catuse which is not thyrotoxicosis, or there are two catuses-thyrotoxicosis in one group and something else in the other.
There is now considerable evidence in favour of thyrotoxic exophthalmos and ophthalmioplegia, ho,wever thvrotoxicosis may operate. In addition to the work I have quioted, there is some evidence that exophthalmos may be produced bv the administration of thvroid extract and disappear on its withdrawal (Brain, 1936) . There is also the improvement in both exophthalmos and ophthalmoplegia which sometimes follows thvroidectomv, or the administration of thiouracil. But neither exophthalmos nor ophthalmoplegia is usually severe in thyrotoxicosis except perhaps in older patients.
What is the evidence for thyrotropic exophth-almos and ophthalmoplegia? There is a considerable volume of experimental work which shows that exophthalmos can be produced in guinea-pigs by the thvrotropic hormone of the pituitary. Recent work has showvn that this is due to aedema of the orbital tissues (Smelser, 1943 a and b; , and Aird (1940) has reported histological changes in the ocular muscles of the experimental aniimal similar to those found in exophthalmic ophthalmoplegia in man. This, of course, does not prove that exophthalmic ophthalmoplegia eccurring in the absence of thvrotoxicosis is due to the thyrotropic hormone of the pituitary, but it does seem to be established that that hormone can produce a similar picture in animals and does so by means of orbital changes distinct from those obtaining in thyrotoxicosis. There is thus, in animals at least, and probably in man, evidence favouring both thyrotoxic and thvrotropic exophthalmic ophthalmoplegia. The failure to distinguish different causes for what looks the same ocular disturbance would explain some apparently conflicting results of treatment. Thiouracil or thyroidectomy would benefit the patient with the thyrotoxic form, thotugh both can help to cause the syndrome in another way. Thvroid extract could hardlv improve the patient alreadv thvrotoxic but might wvell help one whose exophthalmos was associated wvith mvxaedema or rapid gain in wAeight: wvhile either ovarian or testictular or thvroid extracts might n r improve the exophthalmos due to the thyrotropic hormone, by inhibiting the production of this hormone by the pituitary.
Since I published my earlier paper (Brain, 1937) I have seen 30 more cases, making 61 in all. The sexes are equally affected and the average age is 50. Out of 61 cases the condition followed thyroidectomy in only 11 and thiouracil in 1. In the post-thyroidectomy group males are affected at least four times as often as females. Since females get hyperthyroidism nine times as often as males, males are 36 times more likely than females to get exophthalmic ophthalmoplegia after thyroidectomy for thyrotoxicosis. This striking sex difference seems to favour an endocrine factor in actiology rather than mere increase in weight or myxoedema.
For treatment I have chiefly used cestrin for both sexes. The results are mostly disappointing, occasionally very good. Most patients improve up to a point. I have increased the dose up to 20 mg. of stilbcestrol daily in some cases.
Professor Ida Mann: Exophthalnzic ophthalnoplegza anzd its relation to thlyrotoxicosis.
-The classical signs of thyrotoxicosis include the ocular conditions of lid retraction and exophthalmos, as well as the general effects of a raised basal metabolic rate (B.M.R.), loss of weight, tachycardia and tremor. The exophthalmos may be apparent only in life, disappearing on deep anaesthesia or death, or may be real and persisting, when it should properly be called proptosis. In some cases there is also a disorder of function of some or all of the extrinsic ocular muscles (ophthalmoplegia), as well as cedema of the lids and conjunctiva. The question is further compliGated by the fact that proptosis and ophthalmoplegia may occur in a patient with none of the other signs of thyrotoxicosis, and, indeed, in patients whose B.M.R. is low, or whose thyroid glands have been partially removed prior to the appearance of any eye signs.
The experimental work of Marine and Rosen, Smelser, and Pochin, and the clinical observations of Russell Brain, Rundle, Mulvany, and others have done much to elucidate the problems of the relation of the eye signs to the endocrine imbalance and of the gradations, combinations and varieties of exophthalmos, proptosis, lid cedema, ophthalmoplegia and altered B.M.R. which may occur in man.
The discovery of the thyrotropic hormone of the pituitary gland marked the beginning of the rational comprehension of the interaction of the thyroid and the pituitary glands in the production of these varying ocular complications. The linking of animal experiment to clinical findings and treatment is still, however, incomplete and the present series of patients is shown in an attempt to clarify the still outstanding problems and to indicate how far the experimental work can be of use in interpreting individual cases.
Experimental work, chiefly with guinea-pigs, appears to show that extracts of the anterior lobe of the ox pituitary body injected into thyroidectomized animals produce proptosis which persists after death and which can be shown to be due to cedema of the orbital contents with cellular infiltration of the extrinsic ocular muscles. This effect is entirely different from the effect of excess thyroxine in guinea-pigs. In these cases the absorption of orbital fat leads to enophthalmos, but the stimulating effect of thyroxine on smooth muscle produces a transient lid retraction which disappears under aniesthesia or after death. It therefore seems likely that clinically we should be able to distinguish these various primary and secondary effects of excess pituitary thyrotropic hormone from the effects of excess thyroxine and possibly coincident excess adrenaline acting on thyroxinesensitized structures, or against thyroxine-weakened antagonists. We are looking for three sets of eye signs, namely, signs of overaction of unstriped muscle (lid retraction and exophthalmos abolished by anmesthesia), signs of weakness of striped muscle (ophthalmoplegia), and signs of increase in bulk (water retention) in the orbital and lid tissues (proptosis, chemosis and cedema of lids). General changes due to excess or deficiency of thvroxine (raised or lowered B.M.R. and loss or gain in wveight), may also complicate the picture. In addition, in man, we are confronted by the possible action of the central nervous svstem acting through the hypothalamic struLCtures as the stimulant or depressor of the pituitary gland. This aspect must alwavs be borne in mind. Its importance was pointed out bv Russell Brain in 1936, when he stated that in the majoritv of his patients with exophthalmic ophthalmoplegia there was a history of mental shock or emotional strain from extrinsic causes. Purely psvchogenic sources of emotional disturbances were conspicuously absent.
Eighteen cases are described on the presumptive evidence of the probable single or multiple endocrine disturbances underlying them. Pure thvrotoxic cases have not been included, as the problem has been tackled chiefly from the pituitary point of view.
The cases seem to fall into three groups: Grouip 1.-Primary deficiencv of thyroxine with compensatory excess of thyrotropic hormone secretion (4 cases).
Groutp 11.-Primarv excess thvroxine as initial symptom followed by thvroid atrophy or removal, replaced by excess thvrotropic hormone (10 cases).
Grouip III.-Excess thyroxine and excess thyrotrDpic hormone arising simultaneotusly (4 cases).
Grouip I.-Primary thyroxine deficiency with compensatory excess thvrotropic hormone: Three women and one man fall into this group. Thev are all between 50 and 60 (average 54) years. One patient gave a history of fright in an air raid and one of overwork. The other two could assign no cause and were not neurotic personalities.
In all four patients there was cedema of the lids and, in three, of the conjulnctiva also. The lids appeared puffy, stiff and showed poor movement. In three cases the lids could not be completelv closed, but lid retraction was not present and the appearance did not suggest thyrotoxicosis. The patients' skin was sallow, thick and coarse, and slightly sugpgestive of mvxoedema. The proptosis (in three) cotuld not he reduced by pressure and the B.M.R. in the three cases in which it is known was subnormal (-9%, -27% and 0 to -I 01). In two of the cases one eve was lost from exposure before I saw the patient, but the other eye was saved by tarsorrhaphv and excision of conjunctiva, the patient being put on to thyroid extract until the B.M.R. was well raised. One case was seen very early and required no local treatment. The fourth case had partial tarsorrhaphy and her eyes vere sav-ed, though she showed many anomalous features and her early history is obscure.
Group II. Cases in which the presenting symptoms suggest excess thyroxine followed by thyraid failure, or thvroidecttomv, and subsequent excess thyrotropic hormone: Ten cases fall into this group, eight are women and two men. Their ages range from 44 to 76, distributed thus, 44, 47 (2), 54, 56, 57, 60, 62, 71, 76. In seven cases there is a definite historv of shock or mental strain followed bv symptoms of hvperthvroidism. In three there was no history other than the usual complaint of overwork and war anxiety. Of the seven cases giving a definite history, the shock was in five connected with the war; personal experience in air raids (2), death or injury of near relation (2), hardship over billetees (1) . The sixth case was that of personal w orrv over a criminal member of the family and the seventh the shock of an operation for strangulated hernia. In two of these cases there was a previous breakdown with tachvcardia and loss of weight following in one case a motor smash and in the other the death of a husband.
In them all the history was of an illness characterized by loss of weight and tachycardia, followed either by recovery or thyroidectomy. Swelling of the lids, proptosis and ophthalimoloegia then developed, sometimes after a second shock, sometimes independentlv. Six of the ten cases had had thyroidectomv with imorovement, immediate, but not maintained. The time elapsing between the thvroidectomv or the spontaneous remission of the tachycardia and the appearance of the ophthalmoplegia varied from 14+ years in two cases with history of second shock, to a few days in'some of the thyroidectomized cases.
Grouip III.-Excess thyroxine and excess thyrotroDic hormone arising simultaneously:
Four cases fall into this group, three men and one woman, aged respectively 42, 53 and 60 (2). Two gave history of wiar experiences (shipwreck and bombing) and two of overwork in civilian life. In all four the symptoms were loss of wveight, tachvcardia, proptosis and ophthalmoplegia all coexistent, the loss of weight slightly preceding the exophthalmos in two cases. The B.M.R. in three was high (+ 38%, + 420,, and + 43°O), in the fourth it was not taken before treatment. On this account thev could not be given thvroid extract and were all treated differentlv on their individtual merits.
The main line of treatment of all these groups was to raise the B.M.R. with thyroid extract in those cases in which it was low. This was combined with tarsorrhaphy and plastic operations on the lids and conjunctiva where necessary. In no case was orbital decompressioni required. In cases with a raised B.MI.R. from the beginning, treatment was individual, in some deep X-ray therapy to the pituitary, in others, sedatives and rest. One case benefited from testosterone.
Dr. S. Leonard Simpson said that Dr. Russell Brain, in opening the discussion, had referred to the fundamental work which had been done on this subject. Not a little of that work had been done bv Dr. Brain himself. On the present occasion they had had the addition of some valuable clinical material by Professor Ida Mann.
He would like for a moment to depart from a close view of the end-results of illness, and urge how verv much might be done by a prophylactic psychiatric approach to the problem. Anxiety and shock played an aetiological part both in thyrotoxicosis and in exophthalmic ophthalmoplegia. This was also true of duodenal ulcer, effort syndrome (D.A.H.) and some forms of hypertension, from which it appeared that the nature of the derangement depended very much upon which organs or tissues of an individual were susceptible to the stimuli which came from the hypothalmus and perhaps from the pituitary. Were we not looking at the end-results of a psychogenic-hypothalamic syndrome? Experimental evidence indicated that the thyrotropic hormone alone produced exophthalmos, and although thyroxine might augment this effect, he did not believe that thyroxine alone could produce exophthalmos in man as distinct from lid retraction. Theoretically, withdrawval of thyroxine could, as a release phenomenon, produce the secretion of thyrotropic hormone but he had seen many hundreds of cases of people who had had very large doses of thyroxine, producing sweating and tachycardia, and he had never himself seen--although a few cases had been reported-exophthalmos of any severity produced by thyroxine alone.
Concerning the group which Dr. Brain had separated-and quite clearly it looked a different clinical group-one must remember that the ophthalmoplegia was not necessarily present in the early part of the syndrome, so that there was a gradual transition from exophthalmos to exophthalmic ophthalmoplegia. Th2 group looked different, the age was different, and the sex incidence (predominantly male) was different.
The theory he would suggest was the following. If it was accepted that the pituitary thyrotropic hormone produced exophthalmos, both in Graves' disease and in the exophthalmic ophthalmoplegic group, in the latter the thyroid was incapable of responding to the thyrotropic hormone. This was not improbable on clinical grounds. First of all there was the age of the patients to be taken into consideration-round about 50-and although one could get Graves' disease in old people it was much rarer and then again, the bulk of the cases were in men, in whom the thvroid was much less labile than in women. The theory could be put to the test by injecting these people with thyrotropic hormone, and seeing if a raising of the B.M.R. was produced. The theory certainly appeared to apply to that type of exophthalmic ophthalmoplegia which followed extensive thyroidectomy, and which was associated with a low metabolic rate.
It was recognized clinically that toxic adenoma as distinct from Graves' disease was associated with minimal eye change, and rarelv recurred after thyroidectomy. The reason for that would be that in the toxic adenomas it was not the thyrotropic hormone that was operating, but the primary activity of the thyroid gland. This was quite comparable with other endocrine diseases. Thus one might have either a single nonrecurrent cystic ovary, or multiple cystic ovaries which regenerated after taking out one ovary and part of the other. The same held good for the adrenal glands.
He thought that testosterone was more logical for use in men than cestradiol, which was more logical in women. Testosterone was as likely to inhibit the pituitary as was oestradiol, and massive oestradiol therapy was associated with retention of fluid. Neither hormones nor deep pituitary radiation could produce satisfactorv restilts where irreversible secondary changes had taken place in the orbit.
It was found that the bulk of the orbital tissues was increased by an amount corresponding to the displacement of the eve observed in these cases [1] . The increase was due to an excess of fat in the orbital struLctures, affecting particularlv the skeletal eye mtuscles in which this ether extract component was more than doubled. It was of significance that this change in the eye muscles wvas fouLnd in 15 of the 17 cases and not merely in those with exophthalmos.
In the light of these findings, wvhat was the probable relationship between simple and "malignant" exophthalmos? The distinction between these tvpes had developed at a time when it was thought that simple exophthalmos was not associated with increase in orbital bulk, enlargement of the eye muscles, or ophthalmoplegia, whereas "malignant" exophthalmos wvas known to exhibit these features. It had nowv been shown that, in simple exophthalmos orbital tissues and particularly muscles were increased in b)ulk. In addition the careful work of Rundle and Wilson on ophthalmoplegia in thvrotoxic subjects [2] , which his own measuLrements fully sUIpported, showed limitation of ocUlar movement also to be frequent in simple exophthalmos. It thus appeared that each of these phenomena occurred in mild degree in mild or simtle exophthalmos, and more severely in severe or "malignant" exophthalmos. Was "malignant" exophthalmos merely a more advanced, and secondarily complicated stage of simple exophthalmos?
He would suggest one hypothesis wvhich was very far from being proved but wvhich might provoke investigation. It was possible that, as orbital tissue btllk increased in simple exophthalmos, a stage of severity was reached at which the vascuLlar drainage of the orbit was mechanicallv impeded. The added orbital buLlk .o caused then started the rapid progression of malignant exophthalmos with its severe protrusion, clinical evidence of congestion, and post-mortem findings of cedema and later fibrosis. On this view it seeniectl likely that any rapid gain in body-weight, such as might followv thyroidectomv, cotul(l in an exophthalmic sutbject increase the bulk of the orbital tissUes eniough to tip the scale and precipitate the progressive changes of "malignant" exophthalmos.
Professor Ida Mann, in reply, said that orbital dcconlpressioni had not b)een (lone in any of her series. She knew that Mlulvanv haid statled that if one had to deal with the malignant type one must performi Naffziger's operation to save the eve, but she thought she had shown that tarsorrhaphy pILIS the adminiistration of thvroid extract did save the eve withotut th-is. Orbital decompression was, of course, a grave operation whereas tarsorrhaphy was not, and in any case wvith proper endocrine treatment the condition snotuld stubsi(le ain(l the large muLtilating operation of removing the orbital roof shouild not be necessary.
